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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an Inexpensive 
micro switch of higli performance which can be produced 
in iiigh volume. 

SOLUTION: A micro machine switch comprises: a support 
member 7 which is disposed in the proximity of a gap on 
a signal line on a substrate 1 and has a predetermined 
height with respect to the surface of the substrate 1; a 
flexible beam member (a cantilever arm 8) which projects 
from the support member 7 substantially horizontally 
with respect to the surface of the substrate 1 and is 
disposed at a part thereof opposite to the gap; a 
contact electrode 5 disposed in at least a position 
opposite to the gap on a side of the substrate 1 in the 
beam member; and a lower electrode 4 disposed opposite 
to a part of the beam member on the substrate 1. The 
beam member functions as an upper electrode 9 since it 
has conductivity from a portion in connection with the 
support member 7 to a position opposite to the lower 
electrode 4. Furthermore, the beam member has 
substantially symmetric thermal expansion coefficients 
along a thickness direction perpendicular to the surface 
of the substrate 1 in at least a region from the portion 
in connection with the support member 7 to the proximity 



of the position opposite to the lower electrode 4. 
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r-i^8^5^;Kffitc:^UT^^^^7K¥^-]^u^Tv^<5o 

;*:^^i^ifil^*3,tU«2^i^±(Djt}^^r-i>.8Sr 
[0 0 7 5] irr«6T^ ^^^IH5^7 ^it^^^r-A8 i: 

40 (DmmM'M^^^^x\'X. ^<7>^s{^*5tts/^-r^a, iS 

^tb^*ixi£:^ (9 0° <a, 0<18O'' ) 

>ri^-^T-i^8cr>5^S^i^ae)Sr ir;5sx*^. im 

i-So 

[0 0 7 6] >fti^-^r-A8(Z)5feSSt;::fi. iyV=ii^ti^h 

f^^±nm.m9tmnhtix\^^^o ±nMm9n^ tu 
mm4 t^m^^mr^^^LxM{^\^x\^^^o ^nm^ 
7ii, mmi J^im^^thx\^^^it^m3 

50 T*5'9. ::(^m^j^3 a^i. ^i^lflS*t7*3j:U^>t'^^^r 



(11) 
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[0 0 7 7] -miti^v ^^^^^^-^nmti^v =^ 

fii^ii. ^•^^hti:^mmmm5^mi-fi::>nx\^^^o 

^xh^\'\ m\^m^m3^mmi^mxm^xhmt>^^ 
1 0 0 7 8 1 mmmm 5 1 *f rRj-rsi^i^^4si5W e (D±m 

M^(- J: 6 ^ ^/h $ < s fc tc^tt e>nfc ^ c>-e 
mmmm5nm^'rmmi\mvx^n^j:iikm^^o^ 
Hi^x^^o ^ce:}b\ mmm^ ion. mB\^m^G(Dum 

[0 0 7 91 rrT% ^mMcoj^Mcomm^-^^^xum 

-r^o ±^m,m9 trum.m4 t(Dm\:i3 o^/(Dmf£^ 

[0 0 8 01 ft#;^3fi. Iii4 (b) i^i^-txtfi^mm 

m,m5\cM\^'t^i^LfS:\mmif^Winhtix\^^^o ^(Dtt 

mf±^^^m\i:^tix^mm.m5 7!)m^m3 tmm 
vti:iimxnm^'m3 ^mmm^^ ^ t^^x^ So ^ 
<ox^\^. rmmm4->^<DmmmM\:ixoxm^ms^ 
m^mm^^^^mn^-(D:^:yX:^-:^^m^i^'r^^t^^x 

3 OGHzOft-^^^ofcil'^. i^^COH 
EMT (High Electron Mobility Transistor) v * 
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[00 8 11 if-im(Dimcx\%. ^^nm 9 »i^mtt<^ 

^^^^^TV^§fc^6. Jilfpm®9-^(7)mJ£Ri;!JP^^^t;i 

10 l;i mEE ^ ^;[ja-r 6 It J; V 

[0 0 8 21 ^fc, ^It&l$*t7^it^^-^r-i^8 tiSP 

\-^%i^f\.fz.^Mm-h^mr^T.}:t^x^^o '^(Dm 

J^>i'5/^(?5ibf^B#{c:_hgp®1£9^T^miS4i:(Z>r^ 
[0 0 8 3] JejlT(^f^^:^^*i:^ii{i-<sa: ^i-^H-*^ 

^ fmmxnwi-mm(D^r^tmwL i t;i^bT7K¥t- 
nt>f\.. m^<DySitAyhfiim^'^nn'hr-J^s\z.x^x 

[0 0 8 4] fcfcb. Jb^mi^9*5j;tK|i5^m-t 1 0(0 

t^:Lti}^x%^. :L<Di:o^mmt. ^m^mmmi\L 

30 [0 0 8 51 /j:jb\ :*:||Jfe(Z>^ili(Of^^fi<j/£^^ti. ^ 

[0 0 8 61 
[^21 





■IS (XSt^^) 








5 /£m 


6 0 |im 


3 Mm 




10 0 lira 


5 0 tim 


1 0 iim 




7 0 Aim 


1 0 Mm 


1 Mm 



rrT% ii>sfii2i4 (a) (D^mm\c^\.xm:)j\^(D^ 

;ft$filll4 (a) (D^mm\Z.m^Xm^\^(D^^. 

[0 0 8 71 UjCi^b. r^^^^^?ife{^ig-^(Z)/^;fflfr j:o-r 



50 



J: 19. jt\^mm(^n%\-i)^'^mx^^o 

[0 0 8 8] rrT% m4\ZL^.^'^^ ^ ^-^i^l^y^-i y 

-rm^mxh^, mm.-jimz.-^^^xm^mm-r^. 
[0 0 8 9] ^-r. 1115 (a) ici^-rj: -^y^^v 



21 

2^J^f^L. 7i(.mit^hv?^^/i^r>^=^^J-^ (TMA 
=r.>:y=f'>'^-r^o wCT% gfel 1 <ir UTfi (10 0) 

(Z)®;^fi^fe#fii;iJ:'9. =^yj^i^^m^ (i i D 
[0 0 9 0] ^5^v^x^ HIS (b) t^7r:-r J: 9 i-> 0f5^ci{- 

;}?u>-(Z)?^l>^tJ:^fT^fci6, 0«Jx.i^l 1 5 0t:T* 
1 o^FB^fsmStifc^^ife-r^o r<^i:#, iiiig^<^>4? 

[0 0 9 1] ^^>:v^-e> las (c) >t^^^ 
r-Atd^fS-rS^^co^N'i^vl 3Sr|^*UT;0^f>. m 
<>1^^<^:^l 3Sr-e;^^ic:LT-v;^^(D»>^iKtJ:7Ki3 

;t(^l 1 5 0^T*2B#FBl»5^f^fet5:^^*fe-rSo 
[0 0 9 21 1215 (d) i:!;^^.): Jigpm 

1i9d*p>^fi^SP*ti ot;:*^ttr. -®?fbvy 3V1 /tim 

[0 0 9 31 ^)^v^T^ me (e) i^^t"<i:5'ic:. ^S^ilfli 
Wi ot;i^rpj-r5lfeii^^4Sf(s*t6±(;i^^ ^y^^ffli/^rs^ 

[0094J ^v^-e. 13 6 (f) ic^T^-r J: 9 J: 
5i-bTf^^$tLf:iSISl i^> ^t^ht^^TUnMA 

So 

[0 0 9 51 1^6 (g) (;i^-r«J:9{-. S^i 

1 SraL^ixi/v?r ^^-fiai^T-^i— 

[0 0 9 61 ti^. ®:^l:a5ir^^ 5^>^fe§V^^i;^y 

7 ^ r tbf.(^>St^<t Sr^^^-^irS r ^ t> pTtgT' 

feSo t>u<fi^ rt^e>S^<^^®{-;^^;=^^2-'5 M 
[0 0 9 71 ]^±(Dx^i:^^mm(Dmmx\-^. ^^^^B-y 



(12) ^^^^2 0 0 0- 1 8 8 0 4 9 

::Lt\^x.K>. m\^^^t\.xmi%mm'^(D-$in^mmi^ 
[0 0 9 81 ycWhr-j^s^w^^^<D^x\^ 

rtli/^v^ -r^^t?^, >lti^^r--/^8<^)^tKicoffi*c: 
[0 0 9 91 c^i;iig-<f:i;^jfe^^{vit>. S^^i 

±.\zm^<Dnm^mm\^xm^=^i^'^i^^^mm\^. ^ 

-So y^:^{i^^i A^^ummumx o^ 

^n^B^ai^y ='VT-tt/£<> T^/w^'r^^vy ^v-. TKy 

i^y =iV*fcfiii5®M:<^^^«s:tW (GaAs, K 
-TT^LfcI nP^) ^moXi^m\^X-hX.\\ ^fc. >^ 
^ 1 4 *5 J;U^=ffi3Sla5*t 1 0 ^^m^^X\%t^ 

20 \f\ 

[ 0 1 0 0 1 [^3 (DmM<Dmmi m 7 :^^m(Dm 
3 <Dmm<Dmm(D^mm (a) (h) ^Tjk 

R - * J i 153 ^ CO It fife ^ ^ 5 r t ^ ^ L T V ^ -5 o 

[0 1 0 1 1 y^mM(Oj^mxn. i^^ttm^e b;^5_b^fp 
mm9(Dti^m:^^h^x^x\^^^^.^^. m^commcommt 

miv.m^<DimMm\z.x.'oxr^^'r^^thx^^ 
±ummQ kWi-(D^mw-un^moxmm'^^ 

(GaAs, m^h*-Zf\^itl nP^) X^m^^^G 

[O 1 0 21 ^fc. =^3Sm^l Ofi. ^g:^£^^fc^^i^^g; 

9 c^TiMt^i^i^ltm^- 6 b fiSMtdj^^ttm^t 
6 a;55^^t^^^TV^-5o rtbji. ±g|5^<g 9 TlfP^® 

4 ^cor^iicimEb^TOflLfct K\^HcmmLxmm^^ 
u^h^j:^^x^{z.'r^rzi^x^^o :i(Dmm\^mt6 a 

[0 10 31 *fei^t*SP*t6 a«® 7 (b) 

};^±^m@9(7)Tffi{-^tt^ti>T^ J:v^b. TlH5m@4 

rmi3Xz^run^4<Djim(DWi^\:im'fhnx^^xi> 



(13) 
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[0104] &.±(Dmm<7)j^mxi-x. mm i (D^^i^mt 
j>^^mmmi^it-<x^mxihy). #^<z>;^^s/^^*^ 

[0 10 5] -^fc. ±^mm9\^7^^mn^:^t\:ix 
xmu\^^UQh<omm^mmrr^^ti}^mMfX^^o 

mv<^^^:ztib^-^mx-h?>o 
[0106] [^4 (Dmm<Dmm] m s ^mM<7)m 

e>ti.T*5 9. }imibT-M,8:^irm\m^i.xmmmm 
5ji^m^m3(Dmmtmm'r^:::i:\'^^^xh. mmn 

[0 10 7] r— i^o^l^b-C^j^fe^^^IJ^t-T 

^mm^^^^iti^^'V^. t^v^T^iTS^5mfii4^^:PP;tlB•t- 

10 10 81 [^5 (vmmcDj^mi m 9 1*. ^mM(Dm 
5<Dmm<Dmm^7ri'rmmmx-h^o mm\^:i^^^x. m 

t*A>T2ig|(D^^#^^^7^^^Sl_h^c^fi5s:LTv^6o u 
tz.i>^hx. i:.nmM9\t.^^nunm7t^h^ix^fm 

xj^x^^^nnhT-MsB{:i^m^n. mmx^^x^tm 
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[0 10 9] :^^C0^i#FW^7^^oT± 

7 (om^^ ^ h (cii^ bx 2 mu±-\^ \^xhx 
[0110] 6 (DrnmcDrnmi mioit. :^mm<o 

10 8^. i^D :=i>'ms a t^ti^mm^^h^ts^mitiy]) =^ 
pffi)j<z)®^{t:v y =1 8 b Sr^ b < UT^ixrJ. 

So 

[Dili] im7<Dmm(Dmm] la 1 1 ^mm<D 

mmi,^. :^mm(Dmm\^^^^xh. s^iiiy^»^^ 

[0 112] ims<DmM<omm^ mi'--7(Dmm<D]^ 
Ti^y'^\mm\.r-m\--^\^^xmm'r^o K^riz.Tjk-rx 

[ 0 1 1 3 1 HI 1 2 4#^¥ 10-176367 

3^WU. T^^7^•^2 3^^5^^[aI{^S2 4^;^^j^^t^TV^ 
So ^<7?^tBlH]»g2 4ti. x-i5^^SailI^2 4 a ^ 

^lHl?S2 4bi:. i5'^^^^lH]gS2 4 bg|Ji^$tt 

40 tz^m^2 4 c ^i;iJ:or<t^^tbTv^So 

[0 114] Ufc;55oT. #Ti/X':^2 3fiNfc*5/ h 
(Nfig^lgc) co^+a^2 4 c^c:■ei^^^^^^lgc$^^. # 
^;fB^ 2 4c fi^Sa-^^^g 2 2 Srrfr l.X^m.% 2 1 

[0 115] >7^-i5'^gaiH]j^2 4 aJi. 0J^^g 

2 0t;l^^^^^T^^'5o Jfe^s. 7=^->$':9'BBIh1[^2 4 a^s 

[0 1 16] ^t@^2 4 cji. #t'iy hfei:i_biili 

50 (D-^^^xn-rt^i^:^^ ^y=^:^m:^X:tsv), ^f'—^y y 
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10 117] m 1 2{;l^^i^fc73.— X Kr u-f 

[0 118] Ti^r'-r2 3\z.ii^n^mM.(DWi^:)j\^\^. 

-^^^ n-ri/>';^>r iy^\z.n\.xmmm:&^~'^\z.^m 

[0 119] ^4 ^ ^2-71^:^:^^ ^y=^\cmW}Mf^^^WM 

{Cl-rSo -^L-T. ^m^2 4 c<Dt*(D}fy h^^^l^i^M 

[0 12 01 #5gPtiS§2 4 cfi. r<Z)J:7{;:bx^3g$ 
[0121] mi 2i;i^§:73i— XKT wr^- 

T'rmm<onmfmm^-:>\^^xmm'r^o mi3\'t. 7 

So :^Sfi^fife^Ll^. ^m^*:®L2<h, ^ 

tv^*timm\.x^^'^t>^tix\,^^o 

[0122] :7;i- h y y:J^^:7^'*3j:of3i<y^ 

it. mmi^mi^6(D^m\m^^thti'^mm\^Mi^x. 

im^^titc^mmi^Mi.x. hv y^y^^^^ 
[0 12 3] mmmm'f-mLiiat. mwc(om^ 



(14) ^[11 2000-188049 

ur^lBIUSSii L 5 (OWc^m^tmmi^^;^tix\^^ 

5o *3t. L 6 (dfi, itiim^;i5 2-'i oas 

10 LTt3J:v\ 

[0 12 41 ?^VN-^, ^*BlHlK®L5t^fi, lai 2(;i^ 
$^^^rv7^•:^2 3(^-«BSi:. #leilll^2 4i:. Ti^T 

[0 12 51 ^m^^L4ti, r/v^'r^<o\3c 

2u^(DmM.w^xw^^^tix\^^^o 

otmm^^^fy^x\^^o j^Sfflxtivy hg3 0 

T^ffilHl?^® L 5 ^^jgg^tL. J^+aiHllJS^L 5(?>g|fl&i: 
[0 12 61 ^^v^-t?, ^^iB-^^^L 1 

-^^£^2 2:^5fl^fife^tbTV^6o ^S£'^^^2 2f*. 
^;^t3 hjgL 3 tr^ttt^tufci^mffl^n 5/ h 3 0 
LT^+BlHlSS^L 5 irm^6^{^^^^ttXV>-5o 1 

^f^^^2 2tim(of^nm:^^-yV3ot\t. im 

[0 12 71 tii^. AScltP^^3 2ji. s/>;'xi^{;i 
^J;v\ 01 3-e«:9'ga^^SS2 2i:#^aiH]K® 

m t' ^^<^ft!i(^>j{s&«ffl j^-a-^^x'g^jg^ ^fhx\^^m^\z. 

[0128] ^(C, |g] 1 3 (^7j^ ^tbfd^^lBlJEgg L 5 
40 OV^Ti^^mP^'r6o [lll4fi. ^+@f5]SSjSL5<^l 

^^2/ h^^*r¥®l21t:fcSo f5ll2|{e:^-ri: 9t-;^^x 

s^^<^)^mi*^)iL6(c:fi, w^^t^m^A 1, ^ifs&^4 

7='-:^^5'^lHlSg4 6f»tB^4 0 a~4 O d<D# 

[0 12 91 X hy s/X^-rV4 2(i. 

4 i;e)^^#^^g¥4 0?r:fhLr. ID 1 3 {-7F$tT.fci^® 
^3 0^;l^^&-r6^M*T'gfl^^tLTv^6o ^ 

50 Xy ^'t's' K^^:^WK xn hr^-T"-?-. T^^— ^ 



(15) 
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So 

10 13 0] ^ti. mi 4\z.^ir^m^m4 o\i. -^{^ 

taSg4 0a, 4 0 b, 4 0 ciSXXJ^4 0 dlZ.XoXm^ 

^tix\f^^^ ^5^tB^4 0 a ~4 o d ^ti^enrnm 

i-5fM^2 2. 5', 45', 90°, 180° fzi-f 

[0131] ^rT% ^+g^4 0 3 — 4 0 c [i, ;^ h y 
s/:7"^'04 2 ^^Kiffi4 3 t(Dm\:^mm^hrc2m(D:^ 

hi) >yZ^y4:^4 4 y^hV ^yy''74l^4 4<Dm^iZ. 

[0132] — #ti^4 0 dT*J*. :^hV y^^^ 
>^4 2<Dm^\:imm^tltc'^^^r2-^i^l^:?(.>{ >y^4 5 

a^. =i(D^m(Dy^hV yy^'7^:y4 4 a h V y 

:7"7'Y^4 4 a tmm4 3 tcDrnKmrn^titc-^^ ^ ^ 
p^^iy^h'^^:^m^n^^m^i.x\^^^o 

[0 13 3] —m^. MS;OVh$V^;^'^{;i«a— 7=^5/ 
^<Otllsf>. 2 2. 5° , 4 5" , 9 0' <Z)^+aSgt UT 

r'o/ K^^^fl^<^ffiv>. 18 0° co^lB^i: br;=^ 

[0 13 4] #^t0^4 0 3—40 di^-^*tb6 2j@<7) 
■^yf ^ vz^iy:^::^^ (4 5'^rz.it4 5 a) 

3ff^5^^-gal9^$H;fe7^-^7 3/^llI»S4 etng^Ji^^tb. x 

Sfefl^-r^o :^ h V yzfy^ i^4 2{cmti^ 

[0 13 5] — ^^-/^[H]{f§4 6^. ^-^-T 

-^y^y^\Bi^^-:fjm\^^ti!bxmm\^. ^^:^-hm 

[ 0 1 3 6 1 m 1 5 fi. n—T^s. K7>r ^^w^<D^^m^ 
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[0 13 7] 

C 5 ^;9^tr J: o T r S S 9 L < *gfp $ *T.S o 

[0 13 8] -^f^. y^-< y'^(Dmm^BLmfi^^it\^X'h::^ 

[0 13 9] %nm^. ^^u^x.u±MWm 

[0 14 0] iiiM:/nir;^^^fJffiX'#Sr 

[0 14 1] ^hk^. m-^:)5\^(D^^mi)m^\^f:Lf:L 

30 [01421 Ut-h<^^nfe^mi^<J; . 7S^mm(7>'^^ ^ 

:^-^xmm<t'r^ ^ t j^^m^^ $ tts :7 kt i^-r 
(a) ^xv^^<DA-A' mmmm (b) T*fcSo 

[El 2 1 ^1 \zm^-^-< ^xj-^ yi^y^^ ^x^<^3|^itX 
40 [i2l3] ia2<7)jg^#60mitX:g^.T^-r^®lilT-*>ao 

[121 4 ] ^^m(Dm 2 (ommcD^m^T^'r^mm 
(a) joj;yf^<7)B-B' mwrmm (b) r-fcSo 

[|gl 5 1 m 4 {^^6-^^ iJ' P-r^^-i/;^^ 'jy^O^atX 

[ia 6 ] 0 5 <Di^# (^)i^itxasr^*t-f^ffiia-efcSo 
[gi 7 ] ^^m<Dm 3 (^iijfe(?3?i^^<sr^-r¥ceia 

(a) jQj:U«^(DC-C' i^t^ffiHI (b) Xh^o 

50 [1^9] :$:^m(Dm5(Dmm<DMm^7rirmmmx;h 



(16) 
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-So 

[111121 7:n-XKr u^r>^7^:^i^^e 

So 

[mi 51 mi 4\Z.%^-T^ xs-^i^i^:;^^ ^y^<Dm 
D' jg|»f®m (b) -efoSo 



2000-188049 



10 



mm. 5' '^f^mm. e, eh --^mi±m^. 6a --ite 

^i^-^. 8b "-^fbVy riV®, 9 - -Ji^flSmi^. 10 -- 

mmm-^. 11 ■mm. 12, i3--^n°^>. 

^iB-a-fifeSi. 2 3 'T>^T^. 2 4"-^mm^. 24a 
■ -r-iS^^^iEIil^S. 2 4 b-7^-i5'^5'^lH]*S. 24 c 
'■'^m^. 3 0 - |&mffl:^n 3 1 3 
2 -fit^m^^> 4 0- -^tB^P. 4 0a, 4 0b, 4 

oc, AOd -m^^. 4i''Wc^m^. 4 2--;^hy 

^yZf^^l^. 4 3-"^ifi, 4 4, 4 4 a •XM;-/:^^ 
^>'. 4 5, 4 5 a ■■'^4 ^ ^'^iy>'^4 y^. 4 6-' 
T^^-^^^'^^lHlJfS. L 1 -^gS^fiJc®. L2, L4, L 
6 --^m^$:P. L 3 - -^^mffixn 3/ hS, L5 "^4BIsl 
L 7- 
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[[il2l 




(17) 
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[1^3] [1^4] 




(19) 



il^^2 000-188049 



[1^1 1] [1^1 2] 
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ttiWBl 2^4^ 3 B (2000. 4. 3) 

i^mmsE 1 1 



nmh%^'^^{iLWi^i)^\^xm-n}^^^'r^ ^h\-x.^ 

xm^ ^ti^^ti^xy) m^y<^ t vxmm 

mt^mm^<^^(D-^ti.xmfhthtzm^(Dmmi^ 
^ux ^ i^mB.i±(Dmtix\^^^^(^mi±^u^ifri.xmi- 

\z.^\^x. 



(21) 
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m^tix\^^^ti^td.xwuum(Dmk. (of^-rmmnx 
me.^wmtn. mte.mm^t<r)mf^u^\^^^^x. m 

m^^x\^^^me^x^nu(Dmmt. (D^j^-rmmnx 



im^m 1 2] 2_le:*5 V NT . 

'r^u'M^-ti^^^x<Dm.m^(p^^i^< t him^it^t^^x^^^ 

[ft 1 _3_] tt*3l 1 J_* /^cfl 1 2_[;i:JoV ^T. 

i~ 6 -^-^ ^ n v;^^ 2/ 
[ft 1 A] 1 X^f^^-i^ 1 2.(J1*3V>-C, 

[If 3*?:^ 1 X] 1^-^^ 1 /^v^ b 3_<^^Br^^^^-JS^c*3v^ 

m^fo^^- ^y^^mxxf/^^cDnn htit-m 2 <om^m. 
^<omm:fDm\^^^^x^ 

urn t r (Dmum^n^^^ h tif'^mn.m tt^h^^^ 
mMfm\^-r^{tLm.\^^^\ixMm.\^^^'r^ z.t\^x^ 




mt^mm.y<^-(D-^t\^xmifhnf:im^(Dmmk 
m^x ^ h^m\^iimf\.x\^^^^mLm&u^^\^xwt\-f 

m^(D^^ ^y^^mxxmU(D^nhf\.fz.m2<Dm^rm 
^(Dmm:^m^ts\^^x. 

m-r^^wm^t :^<D-^^^m-mi-f htiti^mi^cpm 
t r (pm^m-mn hthtz.mmmm 

■mmtMit]-r^i^Lm:\:i^^nxmmm^^-t^ ^t\cx^ 
±ummti.xmm\.. ;i>>o. />/^< ^^.HfriBjti^gB^ 

t (pmmu^^^ h mwrunm t i^\P\^^{^Lm.^ x(Dm 

m\z.^\^xm^mmmcmE-t^m.^^[^\z.r^^f^mm 

m-^f\^x\^^mu%^mMm(r)mt. o/^-r^^^is^tc: 
mo 

[mMm2 3_] §g^3g 1 9 b 2 1 <Z>fpm;^^— Jgt^ 



(22) JRfW 2000-188049 

m^f\^x\^^^m^%i^m:^<Dmmt. (Df^-m^^^\z. 

[|f5j^^2 6.] t&:*JSl 9/^l^U2A<^^5r:^^;^>— 

(Mioffii;!. mw,mfmmtn^\^xmnm^^wt^'^^^ 

t ^f^rnt't^'^^ ^x2-^iy:yy.4 v^<om^'>5'^o 

[^3j^3S 2 8 1 mim. 1 9 Jfe V ^ b 2 5_<7>{5rtL;&^-:«i;i 

[tS^^2_93 If 3fe3 g 1 9 /^V> L 2 8 ofpTix^^^-JS t;: 
[IS^JS3 0_1 If^3g2 Ote:joV^T. 

mi^^ 3 j_] mi^^ 2 9^ fc« 3 0_i;i*3V 

^mt-r^-^-f y=^(Dm^-:)3m. 

[ It^^ 3 ^1 2 9^ 3 _0 i;i *5 V > T . 

[st3f^^3j,3 fS^Jg 1 9 /^v> U 2 1 g'fpriT.;^^— ^ tc 

[Sff3jt^3_5 1 1 9 U 2i(Z>fnrtb;&^— 



(23) 
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3 6 J mi^m i 9 /^v^ u 2 1 (Dmn:^^-^^^ 
miEnik^n^\ 0024 

10 0 2 4] 

[^lE^^^B^] 0 0 2 5 

[0 0 2 5] ^fd. ^^P^C^i^-S-^^^n-^WJ^^-r 5/ 
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